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UTILIZATION OF MULTIBAND AERIAL PHOTOGRAPHS 

I N  URBAN HOUSING QUALITY STUDIES 

Barry S . IVellar 
Department of Geography 
Northwestern University 

. Evanston, I l l i n o i s  

ABSTRACT 

The c o l l e c t i o n  and u t i l i z a t i o n  of urban da ta  pose problems f o r  many scien-  

tists. Present d a t a  c o l l e c t i o n  procedures a r e  f requent ly  expensive, slow, and 

subject  t o  considerable e r ror .  

ments of  t imel iness ,  f l e x i b i l i t y ,  compat ibi l i ty  and r e l i a b i l i t y .  

present5 an i n i t i a l  t h r u s t  towards generating housing q u a l i t y  da ta  from multiband 

a e r i a l  photographs which meet the  above requirements. The study compares t h e  ex- 

t r a c t e d  da ta  with those used i n  the American Public Health Association survey 

The d a t a  general ly  do not  meet t h e  b a s i c  require-  

This paper re -  

appraisal  form. This form is cur ren t ly  being examined by the U.S. Bureau of the  

Census as a p o t e n t i a l  b a s i s  f o r  t h e  1970 Census of Housing. 

* * *  

? 

1, INTR~DUCTION 

I n  reccnt years-, increasing i n t e r e s t  has  been shown i n  remote scnsors as a 

mczns f o r  inves t iga t ing  a v a r i e t y  of phenomena. 

t h e  u t i l i t y  of remote sensors w i l l  p lay a c r i t i ca l  r o l e  i n  the near f u t u r e  i s  i n  

the  analysis  of urban-phenomena, where s c i e n t i s t s  face an ever-widening gap between 

1 J 2  data  requirements and d a t a  a v a i l a b i l i t y .  

The following comments are suggested as b a s i c  t o  t h e  urban da ta  problem. 

One area  of research i n  which 

F i r s t ,  

a v a r i e t y  of much-needed da ta  are not  col lected.  O f  the  da ta  which a r e  co l lec ted ,  

. 
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the  requirements of t imel iness ,  f l e x i b i l i t y ,  compatib - -_I_ 

2 and r e l i a b  t ~ -  are 

3 frequently not met . 
of da ta  users  t o  spec i fy  t h e i r  da t a  needs. 

possess severa l  major l imi t a t ions .  

considerat ion t o  the  s p a t i a l  and temporal p rope r t i e s  of da ta ,  severely de t rac t ing  

from t h e i r  usefulness i n  urban and t ranspor ta t ion  s tud ie s .  

T h i s  s i t u a t i o n  e x i s t s  i n  p a r t  a s  a r e s u l t  of t h e  i n a b i l i t y - o f  

Secondly, ex i s t ing  da ta  handling systems 

Invariably,  these  systems g ive  inadequate 

The t r a n s l a t i o n  process 

has not  ye t  been automated, and contents of ex i s t ing  urban d i t a  systems are highly 

in f l ex ib l e ;  consequently, only s p e c i f i c  classes of quest ions can be addressed t o  

s p e c i f i c  s e t s  of data .  Further ,  the  p r a c t i c e  of aggregating da ta  t o  minimize 

amounts of da t a  s tored  restricts ana lys i s .  I n  fact ,  ana lys i s  of da t a  per ta in ing  

t o  ind iv idua ls  i s  precluded, s ince  t h e  minimum leve l  of aggregation a t  which 

urban da ta  i s  present ly  ava i l ab le  from most sources i s  a t  the  block leve l .  

The preceding observations are i l l u s t r a t i v e  of the  complaints which s c i e n t i s t s  

make regarding urban da ta  systems and t h e i r  contents.  

monstrate t h a t  c e r t a i n  types of urban da ta  are ava i l a5 le  from remote sensor  imagery, 

This paper attempts t o  de- 

and t o  suggest how t h i s  technique may cont r ibu te  towards narrowing the  gap between 

needs and a v a i l a b i l i t y  of s p e c i f i c  urban data .  The next s t e p  is  the  in t eg ra t ion  of 

t he  da t a  co l l ec t ion  operation and t h e  da t a  handling system. 5,6 

A v a r i e t y  of sources a r e  ava i l ab le  which provide a representa t ive  h i s t o r y  of 

t he  u t i l i z a t i o n  of conventional aerial  photography, mul t i spec t ra l  photography, and 

o ther  imagery i n  urban area ana lys i s  and s y n t h e s i ~ . ~ ’ ~ ’ ’  This paper i s  pr imari ly  

concerned w i t h  an evaluation o f  housing quality from multiband photographs. 

l i t e r a t u r e  search of previous symposia and re levant  journa ls  ind icd tes  a pauci ty  

A 

of such empirical  s tud ie s  of urban areas. 

2. SEVERAL BASIC CONSIDERATIONS 

‘There are severa l  f a c t o r s  which must b e  considered when preparing the  f l i g h t  
1 

plans  f o r  such evaluat ive s tud ie s  if t h e  c a p a b i l i t i e s  of t h e  remote sensors are t o  

I 
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be rigorously t e s t e d ,  This t e s t i n g  should be designed s o  as t o  appraise both 

the r e l a t i v e  advantages and l imi ta t ions  of the sensors.  

systems, one f a c t o r  t o . b e  considered is  the performance c h a r a c t e r i s t i c s  of the 

sensor. 

c a p a b i l i t i e s ,  and how a r e  i t s  re turns  a f fec ted  by varying weather and climatic 

With respect  t o  camera 

That i s ,  over what range i s  the  sensor operable, what a r e  i t s  reso lu t ion  

conditions.  Further,  t h e  type of data  which t h e  imagery i s  purposed t o  generate 

must be spec i f ied .  

i s  very much dependent upon whether o r  not a precedent exists.  

f o r  da ta  acquis i t ion  does ex i s t  it may b e  possible  t o  perform a c r i t i ca l  evalua.tion 

of the  c a p a b i l i t i e s  of d i f f e r e n t  sensors,  and thereby determine the r e l a t i v e  u t i l i t y  

of each sensor f o r  d i f f e r e n t  d a t a  acquis i t ion  tasks .  

Final ly ,  r igorous t e s t i n g  of remote sen iors  i n  d a t a  c o l l e c t i o n  

When a precedent 

3.  IMAGERY CHARACTERISTICS AND FLIGHT PLAN FACTORS 

Detai ls  of the m l t i b a n d  camera system, and t h e  nature  of re turns  from the 

system have been discussed i n  d e t a i l  elsewhere. l o ~ l l  The following statements ’ 

p e r t a i n  t o  t h i s  study. The imagery used t o  generate data was obtained from the  

I t e k  nine-lens multiband camera operated 3000 f e e t  above datum on Novexber 19, 1955, 

a t  1300 hours CST. There was a minimum of cloud cover, and the  ground was bare.  

The f l i g h t  l i n e  ran e a s t  t o  west, from Lake Michigan t o  t h e  western suburb of 

Oak Pa rk ,  using the  Eisenhower Expressway as guide. 

approximately 1:6000 on the  negatives,  and $:1500 on t h e  9-inch p r i n t s .  

The scale of the imagery i s  

Ground 

resolut ion leve ls  a r e  such t h a t  r e s i d e n t i a l  chimneys (1 f o o t  by ‘1 foot)  a r e  c l e a r l y  

discerniblo w l m x  contras t s  i n  tone and tex ture  arc adcquato t o  differcr i t ia tc  

‘between chimneys and roof - tops. 
’ 

There are several  f l i g h t  plan f a c t o r s  which r e l a t e  t o  the  previous sec t ion ,  
” and,are  expl icated here  f o r  t h e  b e n e f i t  of any group contemplating using t h i s  

system i n  a fu ture  exercise .  
4 

I n  the  c e n t r a l  c i t y  of Chicago, t r e e  f o l i a g e  does 
1 

not pose a problem, but  many of the  suburbs have a high densi ty  of t a l l ,  high-foliage - 
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t r e c s  such as  maple, elm, e t c .  Since the  multiband system does not  have any 

penetrat ing capab i l i t y ,  it was necessary t o  schedule t h e  f l i g h t  et a time when 

the  t r e e s  would be void of fo l iage ,  i f  t he  suburbs were t o  be use fu l ly  imaged. 

I n  addi t ion  t o  the  fo l i age  problem, weather and dayl ight  f ac to r s  a l s o  had 

Summer and winter  f l i g h t s  were eliminated ( fo l iage  and snow t o  be considered. 

cover) leaving only the  F a l l  o r  Spring seasons. There are fewer days of i nc l e -  

ment weather i n  t h e  Fa l l ,  and dayl ight  i s  s u f f i c i e n t  t h a t  seven t o  nine hours 

of f l i g h t  time is  ava i l ab le  during t h i s  season i n  t h e  Chicago area.  

These conditions will vary from region t o  region, b u t  f o r  purposes of op- 

t imizing t h e  use of t he  a i r c r a f t ,  and p ro tec t ing  aga ins t  poor q u a l i t y  imagery, 

they should receive very carefu l  considerat ion.  

4. STUDY CONTEXT ' 

I? order  t o  p lace  t h e  s tudy within t h e  broader context of da t a  co l l ec t ion  

research, i t  i s  necessary t o  ind ica t e  how t h e  use of remote sensors may be  i n t e -  

grated with preva i l ing  da ta  co l l ec t ion  procedures. A fundamental quest ion which 

must be asked i n  s t ruc tu r ing  research on improved methods of da ta  co l l ec t ion  is :  

can the  remote sensor  provide f o r  t he  acqu i s i t i on  of da t a  which s a t i s f y  the  

c r i t e r i a  of t imel iness ,  f l e x i b i l i t y ,  compat ibi l i ty  and r e l i a b i l i t y ,  more 1-apidly, 

accurately,  o r  a t  lower cos t ,  then o ther  ava i lab le  co l l ec t ion  methods. Incor- 

porat ion of remote sensors i n t o  the  urban da ta  co l l ec t ion  machinery i s  j u s t i f i e d  

only i f  some combination of these  demands upon the  system evokes a p o s i t i v e  response. 

Thc following observzitions are intended t o  i l l u s t r a t e  t h a t  housing q u a l i t y  da t a  

can be extracted from multiband aerial  photographs. Research cur ren t ly  i n  progress 

w i l l  at tempt t o  determine if these  d a t a  can meet t he  above spec i f i ca t ions .  

5. STUDY FRAMEWORK 

Determination of housing q u a l i t y  from remote sensor  imagery i s  of i n t e r e s t  1 

f o r  both p r a c t i c a l  and t h e o r e t i c a l  reasons. F i r s t ,  ascer ta in ing  t h e  s p a t i a l  

, /d i s t r ibu t ion  of d i f f e r e n t  grades of housing qua l i ty ,  and p a r t i c u l a r l y  the  
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i d e n t i f i c a t i o n  of areas  where standards a re  low, is  of considerable importance 

t o  urban planning and publ ic  hea l th  agencies. This i s  e spec ia l ly  t r u e  where 

hea l th  and welfare  a r e  concerned. Current methods of housing q u a l i t y  evaluat ion , 

and da ta  presenta t ion  a r e  time-consuming and expensive, and a r e  sub jec t  t o  con- 

s ide rab le  e r r o r .  12J13’14 If remote sensing devices can provide a b a s i s  f o r  

generating these  da ta ,  meeting c e r t a i n  spec i f i ca t ions ,  and i n  so  doing, reduce 

t h e  and cos t  expenditures,  an important s e rv i ce  will have been performed. 

The t h e o r e t i c a l  implicat ions of research of t h i s  type is  i l l u s t r a t i v e  of 

a problem frequent ly  encountered i n  the  use of remote sensing imagery: t h a t  is,’ 

the  necess i ty  of e s t ab l i sh ing  s u i t a b l e  surrogates  f o r  phenomena which cannot be . 
d i r e c t l y  observed from t h e  a i r .  

shoppers i n  s t o r e s  on the b a s i s  of t h e  number of cars located i n  parking l o t s ,  

ana lys i s  of i n d u s t r i a l  a c t i v i t y  on t h e  b a s i s  of s i z e  of p l an t s  and associated 

r a i l r o a d  s id ings ,  stock p i l e s ,  yard space,  etc.,  es t imates  of population based 

on housing observations,  and i n  t h i s  paper, of i n f e r r i n g  from an i n t e r p r e t a t i o n  

Operations of t h i s  nature  include estimates of 

I 

of e x t e r i o r  condi t ions,  t he  i n t e r i o r  condi t ions of housing u n i t s .  

d i f f e r  i n  content and objec t ives ,  and a r e  presented only as a means of i l l u s t r a t i n g  

how surrogates  may vary.) I 

(These operations 
< 

This study recognized t h a t  housing q u a l i t y  cannot be d i r e c t l y  measured from 

t h e ‘ a i r ,  s ince  q u a l i t y  of housing was defined t o  include considerat ion of not  only 

t h e  ex terna l  fea tures  of t he  dwelling and immediate environment, b u t  a l s o  of t h e  

i n t e r n a l  condi t ion of the  dwelling.’’ 

na l  c h m a c t c r i s t i c s  a r e  cons i s t en t ly  associated with o ther  ex terna l  c r i t c r i a  t h a t  

may be  imaged from a remote sensor .  Ver i f i ca t ion  of t h i s  hypothesis would f a c i l i -  

t a t e  t he  development of a r ap id  and e f f i c i e n t  survey method, by which areas having 

. A’necessary hypothesis was t h a t  these i n t e r -  

(3 

, 

t he  h ighes t  p ropab i l i t y  of possessing low q u a l i t y  housing could b e  r ead i ly  iden- 

p1 t i f i e d  on a f i r s t -gene ra t ion  basis, and more d e f i n i t i v e  s ta tements  could follow. 
s 

. 
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Conmunications with o f f i c i a l s  i n  Chicago revealed t h a t  no p a r t  of t h e  metro- 

po l i t an  a rea  had been subjected t o  a structure-environment appra isa l .  

f ac to r  precludes d i r e c t  evaluat ion of multiband imagery r e l a t i v e  t o  o ther  

co l l ec t ion  methods. However, it has been poss ib le  t o  perform an i n d i r e c t  

evaluat ion of t h i s  method by comparing the  content of the  American Public Health 

This 

Association environmental survey appra isa l  form with da ta  ex t rac ted  from t h e  

multiband photographs. I t  may be poss ib le  i n  fu tu re  work, should da ta  from other  

sources become ava i lab le ,  t o  perform cos t -e f f ic iency  s t u d i e s  and r igorously eval-  

ua te  the  r e l a t i v e  u t i l i t y  of t he  var ious d a t a  co l l ec t ion  methods, including 

those now prac t i sed ,  and those which are proposed. 

6. EMPIRICAL OBSERVATIONS 

F i f t een  small a reas  i n  the  Chicago region, each covered by one mult i -  

band sequence, were se l ec t ed  f o r  d e t a i l e d  study. 

racgedbetween 3 m d  8 blocks containing between 5 and 35 multiple-family dwellings 

per  block i n  Chicago. 

ta in ing  an average of 30 s ingle-family dwellings. 

The a r e a l  ex ten t  of t he  images 

I n  suburbs such as  Oak Park, images cover 5 blocks,  con- 

Inferences were made about ' 

t he  housing q u a l i t y  i n  each area on t h e  b a s i s  of c r i t e r i a  such a s  land-crowding, 

non-resident ia l  land uses ,  p r i v a t e  open space, hazards and nuisances assoc ia ted  

with the  t r anspor t  network, and b a s i c  community f a c i l i t i e s . .  Although most of 

t h e  above f ea tu res  can be i d e n t i f i e d  on conventional a e r i a l  photog.raphy, it was 

of ten  found t h a t  a given phenomenon could be dis t inguished much more r e a d i l y .  

on one s p e c i f i c  band.than on any other:, 

found t o  be  cons is ten t  i nd ica to r s  of housing qua l i ty ,  were not r ead i ly  i d e n t i f i a b l e  

In p a r t i c u l a r ,  some f a c t o r s ,  which were 

on any p l a t e  within the  v i s i b l e  spctrwn, b u t  stood out c l e a r l y  i n  the  bands of 

t h e  photographic inf ra red .  The more important os these  are l i s t e d  below. 

1) Pr iva te  landscaping, In  the  b e t t e r  q u a l i t y  housing areas ,  landscaping 

i i n  t he  form of shrubs, rock gardens, flower beds, etc.,  is common t o  almost every 

l o t .  The opposite tends t o  be t r u e  i n  the  poor q u a l i t y  a reas .  Occasionally a 
; . 
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l o t  supporting a single-family s t r u c t u r e  i n  an a rea  of predominantly poorer qua l i t y  

mult iple-uni t  s t ruc tu res  w i l l  exhib i t  some landscaping such a s  pa t io ,  shrubs, 
y '1 

flower garden, e tc .  

in f ra red .  

covered f ron t  and back yards are found i n  good housing q u a l i t y  a reas ,  while i n  

poorer a reas ,  d i r t  r a t h e r  than grass  i s  evident  i n  t h e  yards.  

This Tnformation is  more r ead i ly  obtained from t h e  photographic 

The in f r a red  a l s o  helps  t o  d i f f e r e n t i a t e  between grass  and d i r t .  Grass- 

Where g ra s s  does 

e x i s t  i n  poorer d i s t r i c t s ,  it is not  as hea l thy  o r  well-conditioned as i n  the 

b e t t e r  q u a l i t y  housing areas, and i s  patchy i n  appearance. Occasionally these 

data  can be obtained from a yard-by-yard inspect ion,  bu t  they are more r e a d i l y  

acquired when the  neighborhood, o r  a t  least severa l  l o t s ,  can be considered 

simultaneously. The photographic inf ra red  a l s o  c l e a r l y  reveals  footpaths crossing 

both occupied and vacant l o t s  i n  t h e  low housing q u a l i t y  areas. 

2. Public landscaping. Parkways ( s t r i p s  between streets and sidewalks) 

are the" property of  the c i t y .  However, t he  property-owner is obl igated t o  care 

for  t h a t  segment o f  t h e  parkway which f ronts  on h i s  property.  In  the  b e t t e r  

housing qua l i ty  areas, th5s s t i 5 p  is invar iab ly  grass-covered and well-kept, 

comparable t o  the condi t ion of  t he  lawn on which it f ron t s .  

housing areas  the parkway is usua l ly  a s t r i p  of d i r t .  

. In  the poorer q u a l i t y  

In  the  areas s tudied  t o  

da te ,  using t h e  infrared,  t he  white appearance of vege ta t ion  i n  good neighborhoods, 

and dark appearance of d i r t  i n  low housing q u a l i t y  sec t ions  have provided a very 

good first approximation of  conditions i n  t h e  respec t ive  a reas  when compared with 

t h e  conclusions derived using a b a t t e r y  of var iab les .  A few small, widely-spaced 

t r e e s  a r e  found on the be t te r -kept  of these  poorer housing q u a l i t y  blocks. 

S t ruc tures  i n  these areas are f r e q u e n a y  mul t ip le -uni t ,  s o  there  may be some 

*< 

quest ion as t o  whether t h e  landlord o r  tenants  are remiss i n  maintaining the parkways. 

(3 .  Vacant l o t s .  I n  the  areas of b e t t e r  q u a l i t y  housing, vacant l o t s  a r e  

well-tended. 

be due t o  the  much s t ronger  influence of  f ac to r s  such as neighborhood pr ide ,  

The converse is t r u e  i n  poor housing q u a l i t y  areas.16 This may 

I 

t 
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pressure from neighbors, or  s t r ic t  enforcement of c i t y  by-laws i n  the maintenance 

of propcrty i n  higher q u a l i t y  r e s i d e n t i a l  areas .  

c l e a r l y  d i f f e r e n t i a t e s  between grass ,  and weeds and bushes i n  terms of both tone 

(va r i a t ion  i n  "color") and t ex tu re  (evenness of well-maintained yards,  versus 

The photographic in f r a red  

roughness i n  appearance of vegetat ion i n  yards or  l o t s  "gone t o  seed"). 

add5tion the  in f r a red  may revea l  l i t t e r  more r e l i a b l y  than re turns  from the  v i s i b l e  

I n  

, 

por t ion  of t he  spectrum; t h i s  ' in  p a r t  v a r i e s  from l o t  t o  l o t ,  as some l i t t e r  i s  

more highly contrasted with a l i g h t  background, and some with a dark background. 

4.  Curbing. In  a reas  of b e t t e r  q u a l i t y  housing t h e  curb l i n e  i s  unbroken 

on a l l  blocks. 

a s  a r e s u l t  of cars  being parked on parkways o r  f r o n t  yards ,  o r  has not kept 

pace with bui lding.  

more r ead i ly  and r e l i a b l y  than the  v i s i b l e  imagery, bu t  again, given cerLain 

condi t ions,  t h e  v i s i b l e  may b e  more useful .  

I n  the  poorer q u a l i t y  a reas ,  t he  curb l i n e  is  frequent ly  broken; 

The photographic in f r a red  imagery usual ly  r evea l s  t h i s  fea ture  

The above four  f ac to r s ,  which a r e  a funct ion of the na ture  of mul t i spec t r a l  

imagery, and o thers  noted i n  the  o r i g i n a l  report ,17 have led t o  some t e n t a t i v e  

statements a s  t o  those f ea tu res  which a r e  most commonly assoc ia ted  with the  

occurrence of poor q u a l i t y  housing i n  the s tudy area.  These were found t o  be: 

i) the  presence of l i t t e r ,  garbage, wrecked o r  d e r e l i c t  ca r s ,  and p i l e s  

of lumber and rubbish throughout a neighborhood o r  b lock ,  on both 

occupied and vacant l o t s .  

ii) the  lack of landscaping and grass  i n  occupied l o t s ,  

i i i )  the  lack of grass  on parkways, 

G i v )  t he  number of vacant l o t s ,  

, v j  the  exis tence of non-resident ia l  hazards and nuisances , pr imar i ly  

i n d u s t r i a l  p l an t s  and warehouses which f requent ly  have outdoor s torage  

a reas  covered with debr i s ,  and 

the  ex ten t  of lot-crowding, i . e , ,  t h e  lack of open o r  p lay  a rea  t h a t  

1 

, vi )  
/ . 
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7. CONCLUSIONS 

The c r i t e r i a  f o r  i d e n t i f i c a t i o n  of poor q u a l i t y  housing out l ined  above 

have not y e t  bcqn es tab l i shed  s t a t i s t i c a l l y .  

of appearance and l eve l  of assoc ia t ion  f o r  each c r i t e r i o n ,  it has been poss ib le  

t o  s e l e c t  and q u a l i t a t i v e l y  evaluate  low q u a l i t y  housing ind ica to r s .  - 
exploring the  v a l i d i t y  of t h i s  technique it i s  i n s t r u c t i v e  t o  compare the  evalua- 

19 t i o n  procedure with t h a t  used by the American Public Health Association (APHA). 

Of t he  24 items contained i n  t h e  APHA env i romen ta l  survey appra isa l  form, 20 

However, on the  b a s i s  of frequency 

I n  

can be estimated f o r  small a r eas ' u s ing  multiband photographs. 

items not included i n  t h e  APHA survey form were found t o  be cons is ten t  i nd ica to r s  

of low q u a l i t y  housing i n  the  Chicago mul'tiband study. 

I n  addi t ion ,  10 

* .  

(See Table I) 

L t  i s  poss ib le  t h a t  t h e  Bureau of  t he  Census w i l l  r e l y  heavi ly  on t h e  APHA 
, 

appra isa l  form f o r  providing environmental da t a  i n  t h e  1970 o r  1975 Census of 

Population and Housing.20 

gain added s igni f icance  s ince  it could provide da ta  on r ap id ly  changing housing 

pa t te rns  t h a t  would be compatible with much of  t h e  da ta  obtained on a regular  

b a s i s  by the  Census. 

general ly  appl icable  is  t h a t  although t h e  inves t iga t ion  t o  da te  has been confined 

t o  ident i fy ing  a reas  of low q u a l i t y  housing, i t  can be r e a d i l y  expanded t o  include 

a v a r i e t y  of housing considerat ions.  

t r u t h  which could be'used t o  check for systematic e r r o r s  i n  i n t e r p r e t a t i o n  

If t h e  form is  adopted the  multiband technique w i l l  

A poin t  t o  be made here  which makes t h i s  research more 

The Census da t a  would a l s o  provide ground 

of t h e  imagery. 

The ex ten t  t o  which acqu i s i t i on  of housing da ta  from mul t i - spec t ra l  

photographs can replace ' the c o l l e c t i o n  of such da ta  by f i e l d  enumerators has y e t  

t o  be  es tab l i shed  by cont ro l led  experiment. 

s i zed  i s  t h a t  t he  socio-economic background and experience of t h e  enumerator are 

4- 

One f a c t o r  which should be empha- 
) 

, 
/ 

I . 



TABLE 1 : ENVIRONMENTAL CRITERIA USED IN TIE EVALUATION OF MOUSING QlJALITW 

ITEM C r i t e r i a  
Used by 
APHA 

Criteria Extractable  
Extractable  C r i t e r i a  

Imagery Housing 
f roni Used i n  - . 

Quality Study 

X X 
X X 

. I  

A. LAND ClZOTllvING 

1. Coverage by St ruc tures  
2. Resident ia l  Building Density 
3. Population Density 
4. Resident ia l  Yard Areas 
5. Building Frontages . 
6. Multiple versus S ingle  Unit S t ruc tures  

B; CONDITION OF PRIVATE FREE SFACE 

7. Lands caping 
8. Condition of Grassed hreas 
9. Presence of L i t t e r  o r  Garbage 

X 
X 
X 

X X 
X X 
X X 

- 
X 

X X 
X X 
X x . -  

C. NONRESIDENTIAL LAND USES 

Areal Incidence of Nonresidential  Uses 
Linear Iixidence of Nonresidential  Uses 
Specif ic  nonresident ia l  Hazards and Nuisances 
Smoke Incidence 
Hazards t o  Morals and Public Peace 
Non Structure-supporting Land (Util ized) 
Non Structure-supporting Land (Unuti l ized)  
On-street Parking 

X 
X 
X 
X 

X 
X 
X 
X 

10. 
11. 
1 2 .  
13 
14. 
15. 
16. 
17. 

X 
X 
X. 

X 
X 
X 

D.  HAZARDS AND NUISANCES FROM TRANSPORTATION SYSTEM 

18. S t r e e t  Traff ic  
19. Railroads and Switchyards 
20. Airports  
21. Alleyways 

X 
X 
X 

X 
X 
X 
X 

X 
x 
X 

E. HAZARDS AND NUISANCES FROM NATURAL PHENOMENA 

22. Surface Flooding 
23. Swamps and Marshes 
24. Uneven Ground 

INADEQUATE UTILITIES AND SANITATION 

X 
X 
X 

X 
x 
X 

F .  

25. Sani tary Sewage System 
26. Publ ic  Water Supply 
27. S t r e e t s  and Sidewalks 
28. Condition of Parkways 

INADEQUATE BASIC COMMUNITY FACILITEES 

29. Elementary Public Schools 
SO. Public Playgrounds 
31. Public Playfields  
32. Other Public Parks 
33. Pub f i c  Transportation 
34. Food Stores  

X 
X 
X X 

X 
X 
X 

G. 
X X 
X X 
X X 
X X 

. 
6 
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important sources of v a r i a t i o n  i n  evaluating housing condi t ions;  t h e  employmcnt 

of expcrienced photo in te rpre te rs  would help t o  g r e a t l y  reduce t h i s  va r i a t ion ,  

not only because of p o t e n t i a l l y  super ior  t r a i n i n g ,  but  a l s o  because fewer persons 

would need t o  be involved i n  da t a  acquis i t ion .  

One eventual development i n  housing q u a l i t y  s tud ie s  may be t h a t  severa l  

c r i t e r i a  w i l l  s u f f i c e  t o  iden t i fy  low q u a l i t y  housing, eg., the  l i t t e r  and 

lot-crowding f a c t o r s ,  This p o s s i b i l i t y  w i l l  have t o  be  thoroughly inves t iga ted  

by da ta  users  and co l l ec to r s ,  i n  terms of meaning of the  da t a ,  what is  t o  be done 

with the  da ta ,  and what t he  data is t o  do f o r  users .  

An evaluat ion of t h e  u t i l i t y  of t he  multiband sequence r e l a t i v e  t o  o ther  

unc lass i f ied  sensors is made somewhat d i f f i c u l t  by the  absence of these sensors 

on the  same f l i g h t .  I n  fact ,  it i s  sometimes d i f f i c u l t  t o  determine i f  differences 

i n  tones between frames a r e  due t o  ac tua l  v a r i a t i o n s  i n  s p e c t r a l  r e tu rns ,  or  t o  

differences i n  processing. 

made t o  t h e  study by the  photographic in f r a red  bands. 

bands 4 (measures r e f l e c t e d  l i g h t  i n  t h e  v i s i b l e  p a r t  of the spectrum) and 7 

(measures r e f l e c t e d  l i g h t  i n  the near- infrared p a r t  of the spectrum) were necessary,  

as t h e  ana lys i s  of o ther  bands provided only marginal da ta .  

A s i g n i f i c a n t  cont r ibu t ion  i s  believed t o  have been 
I 

For the  most p a r t  only 

If t h i s  observation 

holds i n  s tud ie s  of a v a r i e t y  of a reas ,  t he  quant i ty  of imagery would b e  g r e a t l y  

reduced, a s  would f i l m  and processing cos t s ,  should t h i s  technique be adopted 

f o r  f u t u r e  use. 

The research reported on here  depends on a s soc ia t iona l  mater ia l  f o r  t h e  

The automation of t h i s  da t a  co l l ec t ion  mekhod w i l l  ana lys i s  of the  imagcry. 

requi re  thorough examination of t he  s t r u c t u r e  of t he  recogni t ion process,  f o r  

example: 

o r ' w i l l  we have t o  be concerned as well with the  more d i f f i c u l t  problem of 

u t i l i z i n g  concepts of s p a t i a l  assoc ia t ion ,  s p a t i a l  s t r u c t u r e ,  and context .  

w i l l  s p e c t r a l  s igna tures  provide a s u f f i c i e n t  b a s i s  f o r  i n t e rp re t a t ion ,  

I n  terms of fu tu re  research,  t he  following considerat ions should rece ive  

. 
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p r i o r i t y  : 

i )  extension of the  type of work reported above t o  imagery from a 

number of c i t i e s ;  t h i s  would provide a b a s i s  for t h e  appl ica t ion  of 

s t a t i s t i c a l  techniques t o  attempt t o  determine appropriate  weights 

t o  be at tached t o  s p e c i f i c  i nd ica to r s  of poor q u a l i t y  housing. 

w i l l  be  dependent upon 

development of  clear statements from po ten t i a l  da ta  users  and co l l ec t ion  

a s  t o  d e f i n i t i o n s  and content  of t h c  des i red  da ta  s e t .  The develop- 

ment o f  reproducible measures of housing q u a l i t y  i s  e s s e n t i a l  if t h e  

requirements of compat ib i l i ty  and r e l i a b i l i t y  of  da ta  a r e  t o  be met. 

This 

ii) 

7 

. 
, .  



t he  imaged area. 



i , 



Figure 3. ‘Multiband Imagery: .55-.60 microns. 1V. Jackson Blvd.,  Chicano. 
Thi s -we 11-maintained. 

ote and t h e  
act s t  t o t a l l y  

J free of l i t t e r .  
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Figure 4.  Multiband Imagery: .70- .81 microns. W. Jackson Blvd., Chicago 
Note the  l a r g e r  p ropor t ion  of parkways and yards covered with g r a s s ,  and the  i m -  
proved cond i t ion  o f  t h e  g r a s s  r e l a t i v e  t o  t h e  a r e a  of t h e  previous Figure.  



Figure 5. Multiband Imagery: .55-.60 microns. Van Buren Ave. 
Oak P a r k ,  I l l i n o i s .  
yard space, clean yards,  streets,  a l l e y s ,  parkways, provision of o f f - s t r e e t  

Note the  va r i e ty  of modern housing s t y l e s ,  ample p r i v a t e  

parking, minimum of non-structure-su 
commercial o r  i n d u s t r i a l  a c t i v i t y .  

absence of noxious 
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